Wheat leaf rust is an important disease of wheat, which causes economic damage to the country. Epiphytotic diseases of wheat rust cover the entire continents leading to catastrophic crop failures. In order to control the stability, it is very important to have available molecular genetic markers linked to these symptoms. As a result of the phytopathological evaluation of susceptibility to rust on the background of infectious diseases, we selected a number of samples resistant to Puccinia recondite f. sp. tritici using the following molecular markers: F1.2245/Lr10-6/r2, csLV34, LN2/Ventriup and csGS-F/R. We identified 20 samples resistant to wheat stem rust. From the studied wheat material we identified nine samples with Lr10 gene, one with Lr34/Yr18 genes, 2 with complex genes Lr37/Sr38/Yr17 and 10 samples with Lr68 genes. The most valuable donor of sustainability is a promising line Almaly/Obriy, where 3 resistance genes Lr34/Yr18, Lr37/Sr38/Yr17, Lr68 and Yr2 were identified as well as Oktyabrina line with 2 resistance genes -Lr10 and Lr68. Our results provide an opportunity to move the selection process in Kazakhstan to a new scientific level by using molecular genetic techniques and technologies of MAS-breeding.
Wheat is one of the most important crops in the world. It is the staple food for 35% of the population and provides about 20% of the calories consumed on the planet (Morgounov A., 2012) . One of the main reasons for shortage of the crop in Kazakhstan includes diseases caused by a droplet infection. Rust diseases of wheat are one of the main reasons for the decrease in wheat crops. In the history of agriculture there are epiphytotic diseases of wheat rust covering the entire continents. This often led to catastrophic crop failures (Koishibayev M., 2002) . Economic losses from pathogens and parasites significantly affect the production of wheat. Leaf rust is one of the most common diseases. During the human history it often was the reason for hunger and destruction of the economy of entire countries (Agrios G., 2005) . Currently, worldwide annual losses from leaf rust are estimated at 2 billion USA dollars in equivalent (Bange G.A., 2013) .
According to the experts of the Food and Agriculture Organization (FAO) of the United Nations Organization, annual global crop losses from parasites and diseases of agricultural plants had grown from 52.2 million conventional grain units in [1986] [1987] [1988] [1989] [1990] 
METHODS AND MATERIALS

Molecular Materials
The Lr10 gene is localized on chromosome 1AS and its sources are the wheat cultivars Lee and Timstein (McIntosh R. A. et al., 1995) ; the isogenic line RL6004 is a testing line for this gene (Choudhuri, H.C., 1958) . It encodes such protein as CC-NBS-LRR with N-terminal domain. Upon the expression in transgenic wheat plants, Lr10 provides increased resistance to leaf rust. The Lr34 gene is localized on the chromosome 7D, the isogenic line RL6058 is a testing line for this gene (Dyck, P.L., 1987). A small group of genes for resistance to leaf rust (such as Lr34 and Lr46) is known as «slow rusting genes» (Singh R.P. et al., 2003) . They provide long-term and nonspecific resistance of adult plants. However, their effect is more limited than that of race-specific genes. Lr34 has recently been cloned (Krattinger S.G. et al., 2009) and it has been shown that it relates to the family of Yr18 gene (gene of resistance to yellow rust of adult plants), genes of resistance to powdery mildew (Pm38) and leaf necrosis (Ltn1). Lr37 gene is localized on chromosome 2AS (Bariana H.S., McIntosh R.A., 1993); this gene was transferred to common wheat from Aegilops ventricosa Tausch., the isogenic line RL6081 is a testing line for this gene (Roelfs A.P. et al., 1992) . It is available in Madsen, Rendezvous, VPM1 breeds. Carriers of this gene are affected in the juvenile phase. However they show an age resistance (Maia N., 1967) . Long chromosomal fragment (25-38 cM) containing three genes of rust resistance was translocated between the short arms of 2NS chromosomes Triticum ventricosum and 2AS wheat chromosome. This gene is tightly linked to genes responsible for resistance to stem (Sr38), and yellow (Yr17) The number of effective Lr-resistance genes to the agents of leaf rust reduced every year. A constant search for such genes is required. They are relevant and important for breeding. Molecular markers may be advantageously used in the selection process.
The development of molecular markers linked to the APR genes of long-term resistance (that are effective for selection) is an issue of special importance. Specific markers for complex genes Lr34/Yr18/Pm38, Lr46/Yr29, Sr2/Yr30 and Lr67/Yr46 were created. These provide resistance to two or three diseases ( Molecular markers may be successfully used in the selection process. In the present study the attention was drawn to the part of the effective genes for leaf rust resistance -Lr10, Lr68 and complex genes Lr34/Yr18 and Lr37/Sr38/Yr17, which were identified during molecular screening of wheat germplasm.
Basic research methods
The objects of the study were 35 samples taken from wheat breeding farm in [2013] [2014] 
RESULTS AND DISCUSSION
To date the selection using DNA technology is one of the most important methods to improve the efficiency of the selection process. Identification of genes in various MAS (Marker assisted selection) schemes can significantly reduce the size of the sample compared with conventional breeding methods. Using MAS technology also help to decrease the time of backcrosses and to control the size of the foreign fragment (Timonova E.M. et al., 2013). The present study is based on molecular screening of wheat samples for the presence of Almaly/Obryi/1 0 5R - Et al., 1997) , and an expected fragment of amplification had the size if 310bp. Figure 1 shows an electrophoretogram of DNA amplification products. We used isogenic line Thatcher Lr10 TC * 6/Exchange (RL6004) as a positive control.
PCR product typical to gene carriers Lr10 had the size of 310bp in 3 samples of wheat Almaly/5347Opata85/3, Bermet/RWKLDN9, Madsen (Figure 1) . Evaluation on the background of infectious diseases to the Kazakh population M-molecular weight marker (Gene Ruler 100 bp DNA Ladder), 1 Almaly/Umanka/1, 2 Almaly/GF70/1, 3-Naz/Obriy/1, 4-Naz/GF55/ 1, 5 Naz/GF55/4, 6-Almaly/5347Opata85/3, 7-425/GF55/1 8-425/GF55/2, 9-428g/MK-122/2, 10-Bermet/RWKLDN9, 11-BDME/Yr2, 12-Sanzar/RWKLDN9/2 13 Almaly/Obriy, 14-Madsen, 15-Almaly/5242Oxley1, 16-23/Kupava/1, 17 -Negative control (ddH 2 O), 18-Lr10 TC * 6/Exchange (RL6004) (positive control). Fig. 1 . Products of DNA amplification of wheat samples (SP2) using primers to the locus F1.2245/Lr10-6/r2 resistance genes Lr10 M-molecular weight marker (Gene Ruler 100 bp DNA Ladder), 1-Lr34 TC * 6/PI58548 (RL6058) positive control, 2-Anza, positive control, 3-Almaly/GF70/1, 4-Naz/Obriy/1, 5-Naz/GF55/1 6-Naz/GF55/4 7-425/GF55/1, 8-Almaly/Obriy, 9-425/GF55/2, 10-428g/MK-122/2, 11-Bermet/RWKLDN9, 12-Bermet/MK3797/1. Fig. 2 . Molecular screening of constant forms (SP2) for the presence of complex of genes Lr34/Yr18, 2% agarose gel of brown rust showed moderate stability of these wheat samples (5MR-30MR).
The gene of leaf rust resistance Lr34 is one of the effective genes meshed with the gene of resistance to yellow rust Yr18, marker csLV34 (F: GTTGGTTAAGACTGGTGATG, R: TGCTTGC TATTGCTGAATAGT), an expected fragment size 150bp. In order to identify carriers of Lr34/Yr18 genes, we performed PCR with primers to STSlocus csLV34. The last is a bi-allelic locus located at the distance of 0.4 cM from the Lr34 gene (Lagudah ES et al., 2006) . We used isogenic lines of the breed Thatcher (RL6058) as a positive control and breed Anza in order to identify resistance to Lr34 gene (Figure 2) .
Thus, during the molecular screening we identified only one source of Lr34/Yr18 geneline (Almaly/Obryi). Evaluation of the resistance of the Kazakh population of brown rust showed high resistance (0-5R).
In order to identify carriers of complex genes Lr37/Sr38/Yr17, we performed PCR amplification using CAPS markers. CAPS-marker LN2/Ventriup (primers: LN2 5'AGGGGCTA CTGACCAAGGCT-3' and 5 '-TGCAGCTACAGCA GTATGTACACAAAASTS-3') in the present time is one of the most popular marker for screening wheat all over the world. Molecular weight of the control amplification product with LN2/Ventriup marker is 262bp (Helguera M. Et al., 2003) . We used American breed Madsen as a positive control in order to identify resistance gene Lr37 ( Figure  3) .
Analysis of PCR results showed that 3 genotypes developed amplification product similar to Lr37/Sr38/Yr17 gene marker. Carriers of this gene include Almaly line/Obriy, L372 Almaty semi-dwarf/Progress, Madsen (Figure 3) . Estimation on the background of infectious diseases to the Kazakh population of brown rust showed moderate resistance (5R-5MR).
In order to identify carriers of Lr68 gene, we used PCR amplification using STS primers csGS-F/R (Herrera-Foessel SA et al., Yr2//Oktyabrina. Genotype of the promising line Almaly/Obriy has 3 resistance genes as follows: Lr68, Lr34/Yr18, Lr37/Sr38/Yr17, while the genotype of Yr2/Oktyabrina line has 2 resistance genes: Lr10 and Lr68. Thus, these lines are the more resistant ones to rust diseases of wheat.
CONCLUSION
Thus, due to the possible threat of epiphytotic diseases it is necessary to create new donors of resistance to leaf rust and wheat breeding material based on them. As a result of phytopathological evaluation of susceptibility to rust on infectious background, we selected a number of samples resistant to Puccinia recondite f.sp.tritici. The use of molecular markers allowed us to study 35 samples of SP-2 wheat farm for the presence of genes of resistance to leaf rust: Lr10, Lr34/Yr18, Lr37/Sr38/Yr17 and Lr68. According to the PCR results of the relevant molecular markers linked with Lrresistance genes, it was established that 20 wheat samples of 35 have Lr-resistance genes in the genotype. On the basis of the molecular screening of the studied wheat material, we identified nine samples with Lr10 gene, one sample with a set of genes Lr34/Yr18, 2 samples -with the complex genes Lr37/Sr38/Yr17, and 10 samples with Lr68 genes. The most valuable donor of sustainability is a promising line Almaly/Obriy, where 3 resistance genes Lr34/Yr18, Lr37/Sr38/Yr17, Lr68 and Yr2 were identified as well as Oktyabrina line with 2 resistance genes -Lr10 and Lr68. Our results provide an opportunity to move the selection process in Kazakhstan to a new scientific level through the use of molecular genetic techniques and technologies of MASbreeding.
